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INTRODUCTION 

Because  of  limited  space,  many  results  on  an  extensive  study  of  79 
medium- staple  cottons  and  the  relationship  of  their  fiber  properties  to  yarn 
properties  and  to  end  breakage  in  spinning  were  not  included  when  the  findings 
were  published  (6).2    This  report  comprises  all  the  results  obtained  in  the 
investigation.     Cotton  textile  researchers  may  use  the  data  presented  in  this 
report  to  relate  fiber  properties  to  yarn  properties  and  spinning  efficiency. 

Fiber-to-fiber,  fiber-to-yarn,  fiber-to-end  breakage,  yarn-to-yarn,  and 
yarn-to-end  breakage  correlation  coefficients,  simple  and  multiple,  are  given. 
Beta  coefficients  of  fiber  properties  highly  correlated  with  yarn  skein  count- 
strength  product  and  with  end  breakage  are  also  given.     (The  reader  should 
consult  the  "Contents"  for  the  location  of  these  data.) 

These  relationships  should  he  interpreted  with  the  following  qualifica- 
tions:  (1)  The  relationships  were  derived  from  medium-staple  cottons  and  are 
not  applicable  to  short-  and  long-staple  cottons.     (2)  The  7°  cottons  were 
selected  to  represent  a  wide  range  of  fiber  oroperties;  a  random  sample  might 
produce  different  results.     (3)  Results  from  another  sample  of  the  same  popu- 
lation might  be  different. 

Selection  of  the  79  cottons  was  based  on  Suter-Webb  array  determinations 
of  the  upper-quartile  length  of  homogeneous  samples  of  the  raw  stock.  Only 
three  cottons  had  upper-quartile  lengths  of  1.05  inches  or  less  (0.99,  1.04, 
and  1.05  inches).     Therefore,  the  cottons  can  be  classified  as  medium-staple 
1-1/16-inch  cottons. 


1  Research  textile  engineer  and  research  textile  technologist,  Southern 
Regional  Research  Center,  Agricultural  Research  Service,  U.S.  Department  of 
Agriculture,  New  Orleans,  La.  70179. 

2  Underscored  numbers  in  parentheses  refer  to  items  in  "Literature 
Cited"  at  the  end  of  this  report. 
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The  fiber  properties  of  these  cottons  fell  within: 


Property  Low  High 

Grade   SGO  SM 

Fiber  length: 

Upper-quartile  length,  inches   0.99  1.24 

Mean  length,  inches   0.80  1.03 

Coefficient  of  variation,  percent   25  39 

Short  fibers  <_  three-eighths  inch,  percent   3.3  11.5 

Short  fibers  <_  one-half  inch,  percent   5.6  17.7 

Digital  fibrograph: 

2.5%  span  length,  inches   0.90  1.10 

50%  span  length,  inch   0.41  0.54 

Uniformity  ratio,  percent   40  51 

Micronaire  reading   2.6  7.4 

Maturity,  NaOH,  percent   28  95 

Strength : 

Stelometer,  0  gage,  grams  per  tex   30.7  56.2 

Stelometer,  1/8-inch  gage,  grams  per  tex   18.0  28.1 

Bundle  elongation,  1/8-inch  gage,  percent   5.1  10.5 

Shirley  trash  content,  percent   1.40  7.37 


Cottons  were  carded  at  20  pounds  per  hour  on  a  metallic  wire  card  with 
a  Crosrol-Varga  attachment,  except  for  those  having  a  Micronaire  reading  of 
3.60  and  below,  which  were  carded  on  the  same  card  at  10  pounds  per  hour.  Card 
slivers  were  drawn  twice  with  six  doublings  on  a  Saco-Lowell  Versamatic  drawing 
frame  operating  at  425  feet  per  minute  and  at  constant  roll  settings. 

The  second-drawing  slivers  (55  grains  per  yard)  of  each  cotton  were  pro- 
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cessed  into  1.20-hank  roving  for  end  breakage  evaluations  on  36/1  (16  tex) 
yarns  using  the  accelerated  and  720  spindle-hour  test  methods  (3_,  4).  Yarn 
,  property  and  end  breakage  data  were  obtained  from  yarns  spun  at  twist  multi- 
pliers  that  yielded  maximum  yarn  strength  plus  0.20  (TM  +  0.20)  unless  other- 
wise specified. 


NOMENCLATURE 


Definitions  and/or  references  are  given  for  the  following  not~so-well- 
tnown  terminologies  used  in  this  report: 

1.  Skewness — Extent  to  which  a  fiber  frequencv  distribution  diagram 
deviates  from  normal  or  a  symmetrical  distribution.     Calculated  bv  ASTM  method 
I)  • 

2.  OF-length,  CM-length,  and  FU-length — Indices  of  fiber  length  distri- 
bution derived  from  fiber  length  arra}^  data  (7)  . 

3.  Fiber  Number—The  number  of  fibers  within  a  given  length  group  of 
which  the  average  fiber  fineness  is  known  (2). 

4.  Effective  Weight — Derived  from  the  concept  that  fibers  three-eighths 
;;  inch  '. ong  and  shorter  and  three-sixteenths  inch  of  each  fiber  tip  are  noncon- 

tributive  to  yarn  strength  (9) . 

5.  Alkali  Centrifuge  Value  (ACV)--An  index  sometimes  used  to  determine 
degrees  of  "fiber  damage"  ( 8) . 

6.  Code  411 — The  ratio  of  skein  CSP  and  single-strand  CSP   (both  items 
expressed  in  grams  per  tex) . 

7.  Yarn  Density — Derived  from  the  volume  of  the  full  yarn  bobbin  as 
-  measured  by  the  immersion  technique  (10) . 

8.  Yarn  Elongation  CV — Calculated  from  the  elongation  at  break  bar 
diagram  made  on  the  Uster  single-strand  strength  tester  by  grouping  the  length 
of  the  bars  in  increments  of  one-third  percent  (6). 


CODES  USED  IN  TABLES 


The  following  codes  and  abbreviations  are  used  in  the  tables  to  identify 
fiber  and  yarn  properties  and  end  breakage  in  spinning. 
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100  Series  Codes  for  Raw-Stock  Cotton  Fibers 

101  Classer's  grade. 

102  Classer's  staple  length. 

103  Upper-quartile  length,  by  fiber  weight  (UQL-W) . 

104  Mean  length,  by  fiber  weight   (ML-W) . 

105  Coefficient  of  variation,  by  fiber  weight   (CV-W) . 

106  Percentage  of  short  fibers  less  than  or  equal  to  three-eighths  inch,  by 

fiber  weight  (%  SF  <  3/8"-W) . 

107  Percentage  of  short  fibers  less  than  or  equal  to  one-half  inch,  by  fiber 

weight  (%  SF  <_  l/2"-W) . 

108  Skewness  of  fiber  length  distribution  curve,  by  fiber  weight  (W) . 

109  Upper-quartile  length,  by  fiber  number   (UQL-N) . 

110  Mean  length,  by  fiber  number   (ML-N) . 

111  Percentage  of  short  fibers  less  than  or  equal  to  three-eighths  inch,  by 

fiber  number  (%  SF  <  3/8"-N). 

112  Percentage  of  short  fibers  less  than  or  equal  to  one-half  inch,  bv 

fiber  number  (%  SF  <  l/2"-N) . 

113  2.5%  span  length. 

114  50%  span  length. 

115  Uniformity  ratio,  or  code  114  divided  by  code  113  times  100. 

116  OF-length,  by  fiber  weight  (7) . 

117  CM-length,  by  fiber  weight  (7). 

118  FU-length,  by  fiber  weight  (7) . 

119  Micronaire  reading. 

120  Fineness. 

121  Maturity. 

122  Tenacity,  0  gage,  Stelometer  (S) . 

123  Tenacity,  1/8-inch  gage,  Stelometer  (S) . 

124  Code  123  divided  by  code  122. 

125  Code  122  minus  code  123. 

126  Code  125  divided  by  code  122. 

127  Code  125  divided  by  code  123. 

128  Fiber  elongation  at  break. 

129  Fiber  toughness. 

130  Fiber  stiffness. 

131  Percentage  of  effective  weight  based  on  %  SF  <_  3/8"  (9). 

132  Trash  content  (Shirley  analyzer). 

133  Alkali  Centrifuge  value  (ACV) (8) . 

200  Series  Codes  for  Fiber  Properties  From  Second-Drawing  Slivers 

201  Upper-quartile  length,  by  fiber  weight  (UQL-W). 

202  Mean  length,  by  fiber  weight  (ML-W). 

203  Coefficient  of  variation,  by  fiber  weight  (CV-W). 

204  Percentage  of  short  fibers  less  than  or  equal  to  three-eighths  inch,  by 

fiber  weight  (%  SF  <  3/8"-W) . 
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205  Percentage  of  short  fibers  less  than  or  equal  to  one-half  inch,  by 

fiber  weight  (%  SF  <  l/2"-W) . 

206  2.5%  span  length. 

207  50%  span  length. 

208  Uniformity  ratio. 

209  OF-length,  by  fiber  weight. 

210  CM-length,  by  fiber  weight. 

211  FU-length,  by  fiber  weight. 

212  Micronaire  reading. 

213  Tenacity,  0  gage,  Stelometer  (S) . 

214  Tenacity,  1/8-inch  gage,  Stelometer  (S). 

215  Code  214  divided  by  code  213. 

216  Code  213  minus  code  214. 

217  Code  216  divided  by  code  213. 

218  Code  216  divided  by  code  214. 

219  Tenacity,  0  gage,  Pressley  (P). 

220  Tenacity,  1/8-inch  gage,  Pressley  (P) . 

221  Code  220  divided  by  code  219. 

222  Code  219  minus  code  220. 

223  Fiber  elongation  at  break. 

224  Fiber  toughness. 

225  Fiber  stiffness. 


300  Series  Codes  for  Fiber  Properties  From  Rovings 

Upper-quartile  length,  by  fiber  weight  (UQL-W) . 

Mean  length,  by  fiber  weight  (ML~W) . 

Coefficient  of  variation,  by  fiber  weight  (CV-W) . 

Percentage  of  short  fibers  less  than  or  equal  to  three-eighths  inch,  by 

fiber  weight  (%  SF  <  3/8"-W) . 
Percentage  of  short  fibers  less  than  or  equal  to  one-half  inch,  by 

fiber  weight  (%  SF  <  l/2!,-W). 
Upper-quartile  length,  by  fiber  number  (UQL-N) . 
Mean  length,  by  fiber  number  (ML-N) . 

Percentage  of  short  fibers  less  than  or  equal  to  three-eighths  inch,  by 

fiber  number  (%  SF  <_  3/8"-N) . 
Percentage  of  short  fibers  less  than  or  equal  to  one-half  inch,  by 

fiber  number  (%  SF  £  l/2"-N). 
OF-length,  by  fiber  weight. 
CM-length,  by  fiber  weight. 
FU-length,  by  fiber  weight. 
Micronaire  reading. 
Fineness . 
Ma turity. 

Tenacity,  0  gage,  Stelometer  (S). 
Tenacity,  1/8-inch  gage,  Stelometer  (S) . 
Code  317  divided  by  code  316. 
Code  316  minus  code  317. 
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320  Code  319  divided  by  code  316. 

321  Code  319  divided  by  code  317. 

322  Tenacity,  0  gage,  Pressley  (P) . 

323  Tenacity,  1/8-inch  gage,  Pressley  (P) . 

324  Code  323  divided  by  code  322. 

325  Code  322  divided  by  code  323. 

326  Fiber  elongation  at  break. 

327  Fiber  toughness. 

328  Fiber  stiffness. 

329  Skewness. 


400  Series  Codes  for  End  Breakages  and  Yarn  Properties 

401  End  breakage,  720  spindle-hour  test  method  (EB-720SH) . 

402  End  breakage,  accelerated  test  method,  at  variable  TM  (EB-AT,  VTM) . 

403  End  breakage,  accelerated  test  method,  at  constant  TM  of  4.2 

(EB-AT,  4.2  TM). 

404  Skein  count-strength  product  (CSP). 

405  Single-strand  count-strength  product  (SS-CSP). 

406  Yarn  elongation  at  break. 

407  Yarn  toughness. 

408  Yarn  stiffness. 

409  Coefficient  of  variation  of  skein  breaking  strength  (CV-SBS). 

410  Coefficient  of  variation  of  single-strand  breaking  strength  (CV-SSBS). 

411  Yarn  strength  ratio  skein  count-strength  product,  in  grams  per  tex, 

divided  by  single-strand  count-strength  product,  in  grams  per  tex. 

412  Yarn  density  (10). 

413  Maximum  yarn  skein  count-strength  product  (CSP)  ,  calculated  from  twist- 

strength  curve. 

414  Maximum  yarn  skein  strength  TM,  calculated  from  twist-strength  curve. 

415  Uniformity  coefficient  of  variation  (long-term) . 

416  Uniformity  coefficient  of  variation  (short-term) . 

417  Neps  per  grain  of  yarn. 

418  Yarn  grade. 

419  Coefficient  of  variation  of  skein  count-strength  product   (CV-skein  CSP) . 

420  Coefficient  of  variation  (CV)  of  yarn  elongation  at  break. 
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Table  1. — Simple  correlation  coefficients  of  fiber 
properties  of  raw  stock 


Dependent  variable 

Independent  ___ — _____  _____ — .  __ — _ 


Code  variable  101  102  103  104  105  106 


101 

Classer;s  grade 

1.000 

0.236 

0.171 

0.220 

-0.181 

-0.244 

102 

Staple  length 

1.000 

0.529 

0.421 

-0.017 

-0.102 

103 

UQL-W 

1.000 

0.797 

-0.007 

-0.178 

104 

ML-W 

1.000 

-0.593 

-0.693 

105 

CV-W 

1.000 

0.942 

106 

%  SF  <  3/8"-W 

1.000 

107 

108 

109 

110 

111 

112 

101 

Classer's  grade 

-0 

228 

-0 

016 

0. 

249 

0. 

122 

0.011 

-0. 

073 

102 

Staple  length 

-0 

088 

-0 

166 

0. 

345 

0. 

088 

0.127 

0. 

087 

103 

UQL-W 

-0 

150 

-0 

121 

0. 

652 

0. 

258 

0.138 

0. 

107 

104 

ML-W 

-0 

691 

0 

197 

0. 

945 

0. 

678 

-0.236 

-0. 

384 

105 

cv~w 

0 

968 

-0 

478 

-0. 

709 

-0. 

821 

0.630 

0. 

829 

106 

%  SF  <  3/8"-W 

0 

968 

-0 

476 

-0. 

792 

-0. 

864 

0.674 

0. 

826 

107 

%  SF  <  l/2"-W 

1 

000 

-0 

459 

-0. 

783 

-0. 

830 

0.604 

0. 

810 

108 

Skewness-W 

1 

000 

-0. 

233 

-0. 

389 

0.364 

0. 

425 

109 

UQL-N 

1. 

000 

0. 

806 

-0.419 

-0. 

564 

110 

ML-N 

1. 

000 

-0.849 

-0. 

913 

111 

%  SF  <  3/8:'~N 

1.000 

0. 

934 

112 

%  SF  <  l/2"-N 

1. 

000 

113  114  115  116  117  118 


101 

Classer's  grade 

0. 

094 

0. 

259 

0 

269 

0.183 

0 

052 

0. 

036 

102 

Staple  length 

0. 

503 

0. 

209 

-0 

044 

0.434 

-0 

073 

-0. 

082 

103 

UQL-W 

0. 

792 

0. 

347 

-0 

060 

0.804 

-0 

161 

-0. 

186 

104 

ML-W 

0. 

645 

0. 

687 

0 

417 

0.966 

0 

434 

0. 

397 

105 

CV-W 

-0. 

006 

-0. 

673 

-0 

778 

-0.542 

-0 

922 

-0. 

899 

106 

%  SF  <  3/8"-W 

-0. 

134 

-0. 

674 

-0 

701 

-0.616 

-0 

797 

-0. 

762 

107 

%  SF  <  l/2"-W 

-0. 

118 

-0. 

690 

-0 

729 

-0.621 

-0 

845 

-0. 

813 

108 

Skewness-W 

0. 

015 

-0. 

313 

-0 

349 

-0.086 

-0 

370 

-0. 

335 

109 

UQL-N 

0. 

530 

0. 

747 

0 

554 

0.906 

0 

556 

0. 

526 

110 

ML-N 

0. 

267 

0. 

662 

0 

610 

0.607 

0 

661 

0. 

628 

111 

%  SF  <  3/8"-N 

0. 

071 

-0. 

330 

-0 

420 

-0.154 

-0 

500 

-0. 

476 

112 

%  SF  <  l/2"-N 

0. 

033 

-0. 

515 

-0 

616 

-0.308 

-0 

709 

-0. 

684 

113 

2.5%  Span  length 

1. 

000 

0. 

515 

0 

021 

0.588 

-0 

181 

-0. 

216 

114 

50%  Span  length 

1. 

000 

0 

860 

0.630 

0 

563 

0. 

534 

115 

Uniformitv  ratio 

1 

000 

0.390 

0 

759 

0. 

747 
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Table  1. — Simple  correlation  coefficients  of  fiber 


properties  of  raw  stock — Continued 


Dependent  variable 


nil  PnPTin  PTi  r 

Code 

variable 

113 

114 

115 

116 

117 

118 

116 

OF-W 

1.000 

0.453 

0.433 

117 

CM-W 

1.000 

0.997 

118 

FU-W 

1.000 

119 

120 

121 

122 

123 

124 

lui 

Hi  accpr  '  c    cry  & 

0. 418 

0. 310 

0. 433 

0. 153 

-0. 036 

-0. 288 

102 

u  Lau  ±c     icilg  i —  11 

-0. 087 

-0. 149 

0.  014 

0. 160 

0. 307 

0.  219 

103 

UQL-W 

-0.139 

-0.254 

0.066 

0.084 

0.256 

0.269 

104 

ML-W 

0.177 

0.032 

0.350 

0.254 

0.473 

0.357 

105 

CV-W 

-0.525 

-0.448 

-0. 505 

-0. 303 

-0. 416 

-0. 197 

106 

%  SF  <  3/8"-W 

-0.499 

-0.422 

-0. 500 

-0. 244 

-0. 398 

-0. 258 

107 

%  SF  <  l/2"-W 

-0.507 

-0. 427 

-0 . 521 

-0. 294 

-0.432 

-0. 237 

108 

Skewness-W 

-0.341 

-0.330 

-0.221 

-0.101 

-0.194 

-0.161 

109 

UQL-N 

0.318 

0.186 

0.452 

0.270 

0.448 

0.300 

110 

ML-N 

0.  369 

0.  298 

0.  370 

0. 163 

0.  384 

0.  351 

111 

%  SF  <  3/8"-N 

-0. 250 

-0.270 

-0.132 

0.  027 

-0. 172 

-0. 303 

112 

%  SF  <"  l/2"-N 

-0.419 

-0.397 

-0. 336 

-0. 149 

-0.312 

-0. 259 

113 

2.5%  Span  length 

0.055 

-0.060 

0.212 

0.081 

0.246 

0.250 

114 

50%  Span  length 

0.631 

0.422 

0.644 

0.334 

0.389 

0.112 

115 

IIti i  f  nrm i  t~ v  rati  n 

0.732 

0.  585 

0.  656 

0.337 

0.  293 

-0.038 

116 

OF-W 

0. 123 

-0. 014 

0.300 

0.  282 

0.476 

0.318 

117 

CM-W 

0.436 

0.375 

0.423 

0.339 

0.416 

0.144 

118 

FU-W 

0.420 

0.  365 

0. 403 

0. 344 

0.404 

0.118 

119 

Micronaire  reading 

1.000 

0.920 

0.871 

0.090 

-0.049 

-0.221 

_L  £.  \J 

J.  111CL1COO 

1.  000 

D  7  "SQ 

-0. 065 

-0. 167 

-0. 178 

121 

Maturity 

1.000 

0.205 

0.077 

-0.202 

122 

Tenacity,  0-gage,  S 

1.000 

0.781 

-0.223 

123 

Tenacity,  l/8"-gage 

1.000 

0.430 

124 

123/122" 

1.000 

125 

126 

127 

128 

129 

130 

101 

Classer's  grade 

0.261 

0.287 

0.279 

-0.166 

-0.166 

0.025 

102 

Staple  length 

-0.021 

-0.219 

-0.222 

-0.269 

-0.013 

0.241 

103 

UQL-W 

-0.092 

-0.264 

-0.255 

-0.032 

0.182 

0.116 

104 

ML-W 

-0.021 

-0.354 

-0.344 

-0.051 

0.343 

0.231 

105 

CV-W 

-0.103 

0.199 

0.196 

0.055 

-0.299 

-0.215 

8 


Table  1. — Simple  correlation  coefficients  of  fiber 
properties  of  raw  stock — Continued 


Code 


Independent 
variable 


125 


Dependent  variable 


126 


127 


128 


129 


130 


106  %  SF  <  3/8"-W 

107  %  SF  <  l/2"-W 

108  Skewness-W 

109  UQL-N 

110  ML-N 


•0.028 
-0.075 
0.013 
0.025 
-0.081 


0.262 
0.238 
0.155 
-0.300 
-0.357 


0.251 
0.231 
0.157 
-0.297 
-0.347 


-0.025 
0.030 
-0.126 
-0.040 
0.077 


111  %  SF  £  3/8"-N  0.188  0.313  0.303  -0.231 

112  %  SF  <  l/2"-N  0.041  0.266  0.259  -0.082 

113  2.5%  Span  length  -0.088  -0.251  -0.238  -0.089 

114  50%  Span  length  0.173  -0.117  -0.104  -0.154 

115  Uniformity  ratio  0.259  0.032  0.037  0.152 

116  OF-W  0.019  -0.315  -0.309  -0.135 

117  CM-W  0.157  -0.146  -0.149  -0.139 

118  FU-W  0.174  -0.120  -0.125  -0.155 

119  Micronaire  reading  0.178  0.204  0.190  -0.097 

120  Fineness  0.045  0.162  0.147  -0.018 

121  Maturity  0.243  0.182  0.176  -0.215 

122  Tenacity,  0-gage,  S  0.845  0.242  0.237  -0.692 

123  Tenacity,  l/8"-gage  0.326  -0.413  -0.415  -0.433 

124  123/122  -0.706  -0.997  -0.992  0.352 

125  122  -  123  1.000  0.721  0.715  -0.677 

126  125/122  1.000  0.995  -0.363 

127  125/123  1-000  -0.363 

128  Fiber  elongation  1.000 

129  Fiber  toughness 

130  Fiber  stiffness 


-0.370 
-0.337 
-0.289 
0.332 
0.407 

-0.393 
-0.354 
0.109 
0.164 
0.090 

0.258 
0.201 
0.173 
-0.115 
-0.130 

-0.140 
-0.126 
0.319 
0.702 
-0.463 

-0.701 
-0.701 
0.709 
1.000 


-0.153 
-0.206 
-0.028 
0.222 
0.132 

0.050 
-0.102 
0.163 
0.275 
0.227 

0.280 
0.275 
0.279 
0.002 
-0.099 

0.141 
0.860 
0.816 
0.021 
0.603 

-0.005 
-0.006 
-0.837 
-0.268 
1.000 


131 


132 


133 


101  Classer's  grade 

102  Staple  length 

103  UQL-W 

104  ML-W 

105  CV-W 

106  %  SF  £  3/8"-W 

107  %  SF  <_  l/2"-W 

108  Skewness-W 

109  UQL-N 

110  ML-N 


0.232 
0.324 
0.593 
0.954 
-0.799 

-0.861 
-0.867 
-0.313 
0.959 
0.795 


-0.775 
-0.101 
-0.189 
-0.293 
0.246 

0.302 
0.285 
0.076 
-0.323 
-0.221 


-0.488 
0.015 
0.020 

-0.320 
0.565 

0.536 
0.555 
0.256 
-0.444 
-0.409 
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Table  1. — Simple  correlation  coefficients  of  fiber 


properties  of  raw  stock — Continued 


Dependent  variable 

Independent   


Code 

variable 

131 

132 

133 

111 

%  SF  <  3/8"-N 

-0.400 

0.039 

0.212 

112 

%  SF  <  l/2"-N 

-0.583 

0.135 

0.398 

113 

2.5%  Span  length 

0.476 

-0.210 

-0.108 

114 

50%  Span  length 

0.747 

-0.401 

-0.707 

115 

Uniformity  ratio 

0.585 

-0.371 

-0.782 

116 

OF-W 

0.910 

-0. 246 

-0. 270 

117 

CM-W 

0.652 

-0.132 

-0.503 

118 

FU-W 

0.617 

-0.106 

-0.485 

119 

Micronaire  reading 

0.323 

-0. 541 

-0. 835 

120 

Fineness 

0.196 

-0.391 

-0. 684 

121 

Maturity 

0.444 

-0.595 

-0.875 

122 

Tenacity,  0-gage,  S 

0.287 

-0.124 

-0.263 

123 

Tenacity,  l/8"-gage 

0.490 

-0.025 

-0.143 

124 

123/122 

0.334 

0.156 

0.177 

125 

122  -  123 

0.015 

-0.166 

-0.275 

126 

125/122 

-0.333 

-0.144 

-0.160 

127 

125/123 

-0.324 

-0.141 

-0.153 

128 

Fiber  elongation 

-0.051 

0.185 

0.185 

129 

Fiber  toughness 

0.362 

0.148 

0.064 

130 

Fiber  stiffness 

0.237 

-0.084 

-0.170 

131 

%  Effective  weight  at  3/8" 

1.000 

-0.301 

-0.438 

132 

Trash  content 

1.000 

0.611 

133 

ACV 

1.000 
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Table  2. — Simple  correlation  coefficients  of  raw 
fiber  properties  with  yarn  properties  and  with  end  breakage 


Dependent  variable 


EB- 

EB-AT 

EB-AT 

Skein 

SS 

Elong- 

Independent 

720  SH 

VTM 

4.2  TM 

CSP 

CSP 

ation 

Code 

variable 

401 

402 

403 

404 

405 

406 

101 

Classer's  grade 

a  too 

-0 . 077 

-0. 127 

-0.004 

-0.010 

-0*208 

102 

Staple  length 

-0.364 

-0.336 

-0.366 

0.275 

0.282 

-0.147 

103 

UQL-W 

-0.289 

-0.477 

-0.502 

0.364 

0.344 

0.119 

104 

rLL— W 

A     O  O  C 

-0 .386 

-0.661 

-0 . 669 

0.566 

0.539 

0.110 

105 

L.V  — W 

U .  234 

0 . 429 

0 .413 

-0.412 

-0.404 

-0.003 

106 

7o  or   <   j/o  —  W 

a  oo/ 
(J .  224 

A  111 

0.4/4 

0.447 

-0. 395 

-0.385 

-0.061 

107 

%  SF  <  l/2"-W 

0.240 

0.463 

0.437 

-0.411 

-0.397 

-0.001 

108 

Skewness-W 

0.060 

-0.082 

-0.033 

0.090 

0.066 

0.042 

109 

UQL-N 

-0.411 

-0.644 

-0. 662 

0.528 

0.506 

0.104 

110 

ML-N 

-0 . 205 

-0. 501 

-0.468 

0.411 

0.396 

0.221 

111 

7o  SF  <  3/8  -N 

-0.051 

0.  237 

0.174 

-0.154 

-0. 154 

-0.312 

112 

%  SF  <  l/2"-N 

0.083 

0.329 

0.270 

-0.275 

-0.266 

-0.161 

113 

2.5%  Span  length 

-0.254 

-0.403 

-0.413 

0.313 

0.293 

-0.010 

114 

50%  Span  length 

-0.335 

-0.540 

-0.524 

0.436 

0.407 

-0.057 

115 

Uniformity  ratio 

-0. 244 

-0.368 

-0.348 

0.301 

0.  278 

-0.094 

116 

OF-W 

-0. 392 

-0.630 

-0.639 

0.571 

0.552 

0.073 

117 

CM-W 

-0.224 

-0.358 

-0.337 

0.416 

0.410 

-0.036 

118 

FU--W 

-0.221 

-0.337 

-0.319 

0.405 

0.402 

-0.045 

119 

Micronaire  reading 

-0.094 

0.109 

0.080 

-0. 174 

-0.185 

-0.422 

120 

Fineness 

0. 121 

0.331 

0.310 

-0. 387 

-0.390 

-0.480 

121 

Maturity 

-0.298 

-0.001 

-0.049 

-0. 010 

-0.052 

-0.501 

122 

Tenacity,  0-ga. 

-0.390 

-0.437 

-0.404 

0.735 

0.720 

-0.279 

123 

Tenacity,  l/8"-ga. 

-0.297 

-0.586 

-0.508 

0.823 

0.802 

0.011 

124 

123/122 

0. 134 

-0. 284 

-0.206 

0.  223 

0.  213 

0.450 

125 

122  -  123 

-0.337 

-0.160 

-0.176 

0.408 

0.404 

-0.432 

126 

125/122 

-0.145 

0.266 

0.190 

-0.202 

-0.191 

-0.443 

127 

125/123 

-0.135 

0.251 

0.177 

-0.191 

-0.180 

-0.423 

128 

Fiber  elongation 

0.404 

0.174 

0.200 

-0. 388 

-0.376 

0.608 

129 

Fiber  toughness 

0.154 

-0.293 

-0.209 

0.239 

0.234 

0.630 

130 

Fiber  stiffness 

-0.333 

-0.384 

-0.350 

0.668 

0.650 

-0.335 

131 

%  Eff.wt.at  3/8" 

-0.370 

-0.644 

-0.644 

0.555 

0.534 

0.077 

132 

Trash  content 

0.287 

0.100 

0.161 

-0.024 

-0.004 

0.218 

133 

ACV 

0.303 

0.128 

0.140 

-0.084 

-0.047 

0.285 
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Table  2. — Simple  correlation  coefficients  of  raw 
fiber  properties  with  yarn  properties  and  with  end  breakage — Continued 


Dependent  variable 


Tough- 

Stiff- 

CV- 

CV- 

Yarn 

Yarn 

Independent 

ness 

ness 

SBS 

SSBS 

streng th 

Density 

ratio 

Code 

variable 

407 

408 

409 

410 

411 

412 

i  m 

1U1 

Classer  s  grade 

n  1 1  q 
- u . xxy 

0. 

101 

0. 

056 

n  non 

— u . uy  u 

n  n/.  9 
U  .  Uhz 

C\    1  Q  9 

U .  Xo  J 

1  09 

Staple  length 

n  i  ar 

U  •  140 

0. 

302 

-0. 

025 

n  9  9  a 

— U • jjO 

n  18  9 

u .  XO  J 

n  9  9i 

U  .  Zjl 

103 

UQL-W 

0.321 

0. 

218 

0. 

141 

-0.302 

0.324 

0.346 

104 

ML-W 

0.461 

0 

409 

-0. 

005 

-0.404 

0.465 

0.657 

i  n^ 

U  V  w 

—  U *  jUj 

-0 

366 

0. 

185 

n  9^9 

_D  978 
- U  .  Z  /  O 

u .  oyo 

1UD 

7           <    9/8  "_T.T 

_n  9 9n 

— U • jZU 

-0. 

306 

0. 

173 

n  9  An 

u .  Z  D  u 

— n  9 aq 
u  •  z  d  y 

_n  A9A 

— U i DZ4 

1U  / 

7  <^F  <~  1  /?"-U 

/o     OX      ^      -L/Z.  W 

-0  ?Q7 

-0. 

360 

0. 

163 

0  9A0 

-0  9Q1 

-0  AOS 

U.  UUJ 

108 

Skewness-W 

0.063 

0 

033 

-0 

153 

-0.142 

0.108 

0.255 

109 

UQL-N 

0.431 

0 

386 

-0. 

031 

-0.418 

0.420 

0.699 

11U 

n  a  i  9 

0 

214 

-0. 

160 

_n  9Q7 

— u . jy / 

n  9  q  ^ 
u .  zy_3 

U.  01/ 

111 

9    CTT    ^    9  /8  "  M 

n    9  7  Q 

-u . z / y 

0. 

059 

0. 

203 

n  9  aa 

U  .  ZDh 

n  n  An 
— u . uou 

_  n   9  9  A 

ixz 

/o  or   v  x  /  z  -in 

_n   9  87 

—  U .  ZO  / 

-0 

139 

0 

214 

n   9  A  7 
U  .  Z4  / 

—  U  •  X  /  u 

—  n  A9Q 

— u  •  Moy 

113 

2.5%  Span  length 

0.220 

0. 

257 

-0 

024 

-0.359 

0.260 

0.373 

114 

50%  Span  length 

0.272 

0 

410 

-0 

047 

-0.350 

0.363 

0.688 

1  1  c 

XX  J 

Uniformity  ratio 

n  i  ^/i 

0 

322 

-0 

047 

n  i  7  n 
— u .  x  /  u 

n  9^0 
u .  z  j  y 

UmJ/'i 

1  1  A 

XXD 

ur  — w 

n  /,  ^  9 

U  .  H  JZ 

0 

442 

0. 

051 

n  971 

U  .  J  /  X 

n  A  ^9 

n  An 9 
u  •  ou  z 

117 

XX  / 

L>JM— W 

n  Top 
U  .  Z oo 

0 

403 

-0 

149 

n  i  s  9 

-U . XoZ 

n  98n 

u .  ZOU 

n  ri  q 
u .  jxy 

118 

FU-W 

0.277 

0 

402 

-0 

131 

-0.166 

0.264 

0.490 

119 

Micronaire  reading 

-0.350 

0 

084 

-0 

112 

0.184 

-0.111 

0.356 

ion 
XZU 

Fineness 

n  ^  9  n 

-0 

071 

-0 

079 

n  9n a 

n    9  Q  Q 

— u . zy  y 

n  9  9n 

U.  ZjU 

191 

xzx 

Maturxty 

D    9  Q  9 

— u .  zy z 

0 

263 

-0 

137 

n  i  99 

n  117 

U.  XX/ 

U  <  4  JO 

XZZ 

Tenacity,  0— ga. 

n  9  p.  i 

U  .  JOX 

0 

877 

0 

073 

n  9  9A 

— U . ZZD 

n  ^98 

U  .  J  Zo 

U  .  UJJ 

123 

Tenacity,  l/8"-ga. 

0.598 

0 

749 

0 

010 

-0.336 

0.601 

0.223 

124 

123/122^ 

0.395 

-0 

109 

-0 

083 

-0.201 

0.166 

0.290 

iZj 

19  9          19  9 
XZZ    —  XZj 

u .  UDJ 

0 

686 

0 

102 

n  n 

— U . UJ4 

n  98A 
U  •  Z(34 

-0   1  A1 

1  9  A 
XZO 

19^/199 
XZ J/ XZZ 

n  97  ^ 
— U  .  J  /  J 

0 

124 

0 

088 

n  i  P.Q 
u .  xo  y 

_n  i  ra 

~n  9m 

U  .  Jul 

127 

125/123 

-0.356 

0 

122 

0 

088 

0.169 

-0.150 

-0.291 

128 

Fiber  elongation 

0.028 

-0 

744 

-0 

005 

0.140 

-0.320 

0.156 

129 

Fiber  toughness 

0.493 

-0 

191 

-0 

022 

-0.120 

0.144 

0.369 

130 

Fiber  stiffness 

0.306 

0 

845 

0 

045 

-0.258 

0.499 

-0.025 

131 

%  Eff.wt.at  3/8" 

0.439 

0 

426 

-0 

064 

-0.374 

0.434 

0.697 

132 

Trash  content 

0.112 

-0 

125 

0 

049 

0.053 

-0.104 

-0.304 

133 

ACV 

0.113 

-0 

225 

0 

078 

0.052 

-0.169 

-0.498 
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Table  2. — Simple  correlation  coefficients  of  raw 
fiber  properties  with  yarn  properties  and  with  end  breakage — Continued 


Dependent  variable 


Independent 


Max . 

skein 

CSP 


Max. 
skein 
TM 


Uniform-  Uniform-    Neps/gr.  Yarn 
ity  CV      ity  CV         yarn  grade 


sk^ein 
CSP 


Code 

variable 

413 

414 

415 

416 

417 

418 

419 

101 

Classer's  grade 

0. 

018 

0 . 300 

-0. 235 

-0. 

291 

-0. 

444 

-0.357 

0 . 089 

102 

Staple  length 

0. 

300 

-0.147 

-0.218 

-0. 

245 

-0. 

033 

-0.006 

0.069 

103 

UQL-W 

0. 

405 

-0.331 

-0.311 

-0.331 

-0. 

031 

0.040 

0.189 

104 

ML-W 

0. 

616 

-0.370 

-0.647 

-0. 

649 

-0. 

298 

-0.373 

0.002 

105 

CV-W 

-0. 

438 

0.126 

0.628 

0. 

615 

0. 

455 

0.681 

0.231 

106 

%  SF  <  3/8';-W 

-0. 

420 

0.153 

0.  628 

0. 

608 

0. 

474 

0. 634 

0. 206 

107 

%  SF  <  l/2"-W 

-0. 

436 

0.129 

0.609 

0. 

606 

0. 

465 

0.633 

0.205 

108 

Skewness-W 

0. 

084 

-0.067 

-0.184 

-0. 

195 

-0. 

224 

-0.190 

-0.086 

109 

UQL-N 

0. 

586 

-0.266 

-0.705 

-0. 

704 

-0. 

424 

-0.505 

-0.062 

110 

ML-N 

0.424 

-0.250 

-0.623 

-0. 

604 

-0. 

370 

-0.571 

-0.186 

111 

%  SF  <  3/8"-N 

-0. 

127 

0.169 

0.  342 

0. 

300 

0. 

188 

0.410 

A  OCA 

0 . 250 

112 

%  SF  <_  l/2"-N 

-0. 

264 

0.124 

0.460 

0. 

432 

0. 

321 

0.551 

0.258 

113 

2.5%  Span  length 

0. 

345 

-0.207 

-0.294 

-0. 

331 

-0. 

137 

-0.028 

0.056 

114 

50%  Span  length 

0. 

492 

-0.020 

-0.668 

-0. 

641 

-0 

518 

-0.613 

-0.070 

115 

Uniformity  ratio 

0. 

349 

0.142 

-0.595 

-0. 

546 

-0 

545 

-0.702 

-0.123 

116 

OF-W 

0. 

622 

-0. 361 

-0.613 

-0. 

608 

-0 

236 

-0. 316 

A    A  /.  A 

117 

CM-W 

0. 

440 

-0.118 

-0.580 

-0. 

543 

-0 

372 

-0.618 

-0.222 

118 

FU-W 

0. 

429 

-0.106 

-0.558 

-0. 

521 

-0 

349 

-0.600 

-0.209 

119 

Micronaire  reading 

-0. 

123 

0.613 

-0.200 

-0. 

204 

-0 

739 

-0.658 

-0.136 

120 

Fineness 

-0. 

344 

0.677 

-0.010 

-0 

005 

-0 

664 

-0.564 

-0.118 

121 

Maturity 

0 

052 

0.550 

-0.326 

-0 

362 

-0 

842 

a    c  i  a 
-0 . 619 

A     "1  CA 

— u .  ±_>y 

122 

Tenacity,  0— ga. 

0 

733 

-0.123 

-0.280 

-0 

324 

-0 

.073 

-0.117 

0.053 

123 

Tenacity,  l/8"-ga. 

0 

797 

-0.420 

-0.314 

-0 

349 

0 

.087 

-0.062 

-0.013 

124 

123/122 

0 

185 

-0.487 

-0.072 

-0 

064 

0 

.252 

0.084 

-0.091 

125 

122  -  123 

0 

427 

0.173 

-0.155 

-0 

192 

-0 

.185 

-0.124 

0.091 

126 

125/122 

-0 

.167 

0.464 

0.069 

0 

062 

-0 

.244 

-0.074 

0.099 

127 

125/123 

-0 

.157 

0.440 

0.058 

0 

057 

0 

.239 

-0.074 

0.104 

128 

Fiber  elongation 

-0 

.387 

-0.144 

0.146 

0 

160 

0 

.155 

0.035 

-0.002 

129 

Fiber  toughness 

0 

.220 

-0.477 

-0.120 

-0 

.129 

0 

.206 

-0.049 

-0.018 

130 

Fiber  stiffness 

0 

.652 

-0.142 

-0.209 

-0 

.240 

-0 

.009 

0.003 

-0.001 

131 

%  Eff.wt.at  3/8" 

0 

.602 

-0.306 

-0.704 

-0 

.695 

-0 

.391 

-0.526 

-0.073 

132 

Trash  content 

-0 

.042 

-0.354 

0.300 

0 

.376 

0 

.572 

0.440 

0.035 

133 

ACV 

-0 

.148 

-0.408 

0.435 

0 

.468 

0 

.773 

0.688 

0.145 
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Table  3. — Simple  correlation  coefficients  of  second -drawing  sliver 


properties  with  yarn  properties  and  with  end  breakage 


Dependent  variable 


EB-- 

EB- 

-AT 

EB-AT 

Skein 

SS 

Elong- 

Independent 

720  SH 

VTM 

4.2  TM 

CSP 

CSP 

ation 

Code 

variable 

401 

402 

403 

404 

405 

406 

201 

UQL-W 

-0.469 

-0 

.636 

-0.636 

0.526 

0 

.511 

0.093 

202 

ML-W 

-0.504 

-0 

.738 

-0.729 

0.640 

0 

.622 

0.033 

203 

CV-W 

0.300 

0 

.463 

0.447 

-0.435 

-0 

.432 

0.071 

204 

%  SF  _<  3/8"-W 

0 . 310 

0 

.479 

0.466 

-0.403 

-0 

.410 

0.034 

205 

%  SF  <  l/2"-W 

0 . 342 

0 

.541 

0.522 

-0.474 

-0 

.474 

0.045 

206 

2.5%  Span  length 

-0. 364 

-0 

.556 

-0.568 

0.  438 

0 

.419 

-0.005 

20  7 

50%  Span  length 

-0.381 

-0 

.617 

-0.596 

0.517 

0 

.498 

-0.015 

208 

Uniformity  ratio 

-0.286 

-0 

.434 

-0.412 

0.394 

0 

.381 

-0.045 

209 

OF-W 

-0.503 

-0 

.693 

-0.682 

0.  629 

0 

.609 

0.005 

210 

CM-W 

-0.238 

-0 

.360 

-0. 343 

0.  379 

0 

.  365 

-0.092 

211 

FU-W 

-0. 216 

-0 

.314 

-0. 298 

0.342 

0 

.328 

-0.097 

212 

Micronaire  reading 

-0.094 

0 

.125 

0.090 

-0.199 

-0 

.  217 

-0.435 

213 

Tenacity,  0-ga.  S 

-0.408 

-0 

.429 

-0.406 

0.695 

o 

.702 

-0.308 

214 

Tenacity,  l/8"-ga.S 

-0. 365 

-0 

.625 

-0.560 

0.845 

0 

.833 

-0.022 

215 

214/213 

0.040 

-0 

.304 

-0.249 

0.  309 

0 

.293 

0.411 

216 

213  -  214 

-0.287 

-0 

.064 

-0.090 

0.269 

0 

.290 

-0.466 

217 

216/213 

-0.028 

0 

.381 

0.309 

-0.339 

-0 

.314 

-0.435 

218 

216/214 

-0.026 

0 

.371 

0.303 

-0.333 

-0 

.308 

-0.425 

219 

Tenacity,  0-ga.  P 

-0.335 

-0 

.362 

-0.338 

0.688 

0 

.675 

-0. 330 

220 

Tenacity,  l/8"-ga.P 

-0. 305 

-0 

.607 

-0.539 

0.850 

0 

.851 

0.086 

221 

220/219 

0.001 

-0 

.412 

-0. 339 

0.  340 

0 

.359 

0.583 

222 

219/220 

-0.212 

0 

.023 

-0.003 

0.232 

0 

.213 

-0.564 

223 

Fiber  elongation 

0.  387 

0 

.124 

0.150 

-0.296 

-0 

.310 

0.605 

224 

Fiber  toughness 

0.067 

-0 

.349 

-0. 281 

0 .  324 

0 

.302 

0.555 

225 

Fiber  stiffness 

-0.373 

-0 

.383 

-0. 360 

0.633 

0 

.636 

-0. 378 

Tough- 

Stiff- 

CV- 

CV- 

Yarn 

Yarn 

ness 

ness 

SBS 

SSBS 

strength 

density 

ratio 

407 

408 

409 

410 

411 

412 

201 

UQL-W 

0.430 

0 

.386 

0.080 

-0.444 

0 

.411 

0.478 

202 

ML-W 

0.483 

0 

.538 

-0.042 

-0.497 

0 

.484 

0.721 

203 

CV-W 

-0.287 

-0 

.445 

0.147 

0.274 

-0 

.282 

-0.617 

204 

%  SF  <  3/8"-W 

-0.291 

-0 

.391 

0.135 

0.347 

-0 

.229 

-0.626 

205 

%  SF  <  l/2"-W 

-0.334 

-0 

.461 

0.111 

0.339 

-0 

.297 

-0.630 

206 

2.5%  Span  length 

0.314 

0 

.373 

0.006 

-0.311 

0 

.352 

0.546 

207 

50%  Span  length 

0.360 

0 

.472 

-0.104 

-0.375 

0 

.388 

0.720 

208 

Uniformity  ratio 

0.254 

0 

.394 

-0.125 

-0.287 

0 

.280 

0.534 

209 

OF-W 

0.456 

0 

.544 

0.007 

-0.467 

0 

.481 

0.677 

210 

CM-W 

0.223 

0 

.404 

-0.111 

-0.222 

0 

.279 

0.537 
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Table  3. — Simple  correlation  coefficients  of  second-drawing  sliver 
properties  with  yarn  properties  and  with  end  breakage — Continued 


Dependent  variable 


Code 

T-nrjp-np-n^pri  i~ 

L  L  LU  C  U  l_  1LUC  H  U 

variable 

TnucrVi  — 

J.  U  U  _  1  i 

ness 
407 

<5M  f  f- 

O  LXX  J_ 

ness 
408 

SBS 
409 

LV  — 
SSBS 

410 

Yarn 
strength 
ratio 

411 

Yarn 
Density 

412 

£-  _L_L 

FU-W 

n  1 91 

w  .  -J  /  H 

U  •  Uy  0 

n  i  qo 
- u .  j_y  z 

U .  Zju 

0.492 

212 

■  il^-l     ^  UCl  _L  J.  C      J_  CdUXLlg 

-0 . 382 

0  066 

-D  111 

VJ  .  X XX 

n   9  9n 
u .  zzu 

_n  in/. 

r\   q  /.  c 

213 

Tprtfln'  f*v     0— era  ^ 

0.  352 

0  876 

n  rift-} 

*J  .  VJ  V  o 

U  .  Zy  0 

n  /,  9  ^ 

U  .  4Z j 

n  i 

U  .  ±OD 

214 

Tenacity,  l/8"-ga.  S 

0.600 

0.802 

0.056 

-0.286 

0.580 

0.271 

215 

214/213 

0.449 

-0.022 

0.012 

0.004 

0.247 

0.034 

216 

213  -  214 

-0  034 

0  S97 

0  DAS 

vj  •  VJ  <4  _? 

VJ  .  100 

n  i  ni 

n  nn  7 

217 

216 /213 

-0  4ci9 

-n  nciOL 

VJ  •  UU1 

n  m  ^ 

VJ  .  UiJ 

n  inn 

- VJ . JUU 

n  i  q  7 

218 

216/214 

-0  449 

-0  DDI 

n  nno 

U  •  UZJ 

n 

- u . zy  _> 

n  i  qq 
— u . ±y  y 

21  9 

Tpnan'  +-\7      0  era  P 

J-  CHaLl  L.  y  y     \J     £>ct»  r 

U  •  O  U  X 

u  •  VJUO 

n  n£ a 
U .  vjbo 

220 

Tenacity,  l/8"-ga.P 

0.672 

0.751 

0.067 

-0.332 

0.529 

0.291 

221 

220/219 

0.571 

-0.042 

0.113 

-0.212 

0.158 

0.304 

222 

219  -  220 

-0.143 

0.578 

-0.070 

-0.007 

0.205 

-0.169 

223 

Fiber  elongation 

0.082 

-0.687 

-0.041 

0.181 

-0.161 

0.153 

224 

Fiber  toughness 

0.509 

-0.085 

-0.025 

-0.031 

0.270 

0.368 

225 

Fiber  stiffness 

0.266 

0.866 

0.097 

-0.256 

0.402 

-0.001 

Maximum      Maximum    Uniform-    Uniform-      Neps/gr.  Yarn 


skein  CSP 

skein  TM 

ity  CV 

ity  CV 

Yarn 

grade 

413 

414 

415 

416 

417 

418 

201 

UQL-W 

0.570 

-0.391 

-0.505 

-0.511 

-0.114 

-0.057 

202 

ML-W 

0.694 

-0.349 

-0.765 

-0.764 

-0.375 

-0.465 

203 

CV-W 

-0.468 

0.114 

0.676 

0.649 

0.479 

0.667 

204 

%  SF  <  3/8"-W 

-0.432 

0.134 

0.676 

0.646 

0.476 

0.618 

205 

%  SF  <  l/2"-W 

-0.507 

0.156 

0.682 

0.667 

0.467 

0.631 

206 

2.5%  Span  length 

0.500 

-0.241 

-0.458 

-0.465 

-0.281 

-0.251 

207 

50%  Span  length 

0.578 

-0.122 

-0.731 

-0.714 

-0.536 

-0.699 

208 

Uniformity  ratio 

0.429 

0.004 

-0.633 

-0.609 

-0.498 

-0.711 

209 

OF-W 

0.683 

-0.341 

-0.738 

-0.716 

-0.336 

-0.418 

210 

CM-W 

0.414 

-0.073 

-0.590 

-0.552 

-0.428 

-0.642 

211 

FU-W 

0.377 

-0.051 

-0.549 

-0.503 

-0.408 

-0.616 

212 

Micronaire  reading 

-0.143 

0.644 

-0.186 

-0.191 

-0.761 

-0.675 

213 

Tenacity  0-ga.  S 

0.712 

-0.083 

-0.377 

-0.402 

-0.199 

-0.254 

214 

Tenacity,  l/8"-ga. 

S  0.850 

-0.353 

-0.359 

-0.387 

-0.048 

-0.223 

215 

214/213 

0.272 

-0.395 

0.046 

0.032 

0.244 

0.055 

216 

213  -  214 

0.291 

0.216 

-0.243 

-0.255 

-0.268 

-0.182 

217 

216/213 

-0.323 

0.447 

0.021 

0.030 

-0.229 

-0.008 

218 

216/214 

-0.317 

0.441 

0.018 

0.032 

-0.226 

-0.007 

219 

Tenacity,  0-ga.  P 

0.680 

-0.080 

-0.299 

-0.330 

-0.150 

-0.177 

220 

Tenacity,  l/8"-ga. 

P  0.859 

-0.438 

-0.389 

-0.386 

0.032 

-0.217 
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Tab le  3 . — Simple  correlation  coefficients  of  second-drawing  sliver 


properties  with  yarn  properties  and  with  end  breakage — Continued 


Dependent  variable 


Maximum 

Maximum 

Uniform- 

Uniform- Neps/gr. 

Yarn 

Independent 

skein  CSP 

skein  TM 

ity  CV 

ity  CV  Yarn 

Grade 

Code 

V£T"f  phi  P 

V  CL  JL  -1_  CL  \J  _i_  ^ — 

413 

414 

415 

416  417 

418 

221 

220/219 

0.  359 

-0.536 

-0.159 

-0.116  0.268 

-0.084 

222 

219  -  220 

0. 213 

0. 284 

-0.084 

-0.131  -0.249 

-0. 062 

223 

T^iTipt   p1  onc^fi  nn 

1                           CI-  _L  U  lit-,  CL  L  J.  U  1 1 

-0. 317 

-0. 259 

0 . 162 

0  160          0  182 

0 . 102 

224 

Fiber  toughness 

0.306 

-0.503 

-0.130 

-0.144  0.108 

-0.101 

225 

Fiber  stiffness 

0.650 

-0.021 

-0.245 

-0.265  -0.092 

-0.129 

Skein 

Yarn  Elong 

;ation 

CSP  -  cv 

rv 

\s  V 

419 

420 

201 

UQL-W 

0.126 

-0.336 

202 

ML-W 

-0.023 

-0.333 

203 

CV-W 

0.168 

0.161 

204 

%  SF  <  3/8"-W 

0. 144 

n  i  ?4 

205 

%  SF  £  l/2"-W 

0.116 

0.156 

206 

2.5%  Span  length 

0.075 

-0.175 

207 

50%  Span  length 

-0.131 

-0.221 

208 

Uniformity  ratio 

-0.197 

-0.168 

209 

OF-W 

0.012 

-0 . 352 

210 

CM-W 

-0.156 

-0.157 

211 

FU-W 

-0.147 

-0.150 

212 

Micronaire  reading 

-0.126 

0.301 

213 

Tenacity,  0-ga.  S 

0.021 

-0.199 

214 

Tenacity,  l/8"-ga.  S 

0.035 

-0. 340 

215 

214/213 

0.018 

-0.241 

216 

213  -  214 

-0.002 

0.020 

217 

216/213 

-0.025 

0.262 

218 

216/214 

-0.012 

0.250 

219 

Tenacity,  0-ga.  P 

-0.039 

-0.160 

220 

Tenacity,  l/8"-ga.  P 

0.044 

-0.441 

221 

220/219 

0.120 

-0.445 

222 

219  -  220 

-0.098 

0.168 

223 

Fiber  elongation 

-0.011 

-0.148 

224 

Fiber  toughness 

0.006 

-0.377 

225 

Fiber  stiffness 

0.036 

-0.082 
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Table  4. — Simple  correlation  coefficients  of  roving-fiber  properties 


with  yarn  properties  and  with  end  breakage 


Dependent  variable 


EB-  EB-AT          EB-AT  Skein  SS  Elong- 

—         _                          720  SH  VTM  4.2    TM  CSP  CSP  ation 
Independent 

Code        variable                           401  402             403  404  405  406 


301 

UQL-W 

302 

ML-W 

303 

CV-W 

304 

%  SF  <  3/8"-W 

305 

%  SF  <  1/2 "-W 

306 

UQL-N 

307 

ML-N 

308 

%  SF  <  3/8"-N 

309 

%  SF  _<  l/2"-N 

310 

OF-W 

311 

CM-W 

312 

FU-W 

313 

Micronaire  reading 

314 

Fineness 

315 

Maturity 

316 

Tenacity,  0-ga.  S 

317 

Tenacity,  l/8"-ga.  S 

318 

317/316 

319 

316  -  317 

320 

319/316 

321 

319/317 

322 

Tenacity,  0-ga.  P 

323 

Tenacity  l/8"-ga.  P 

324 

323/322 

325 

322  -  323 

326 

Fiber  elongation 

327 

Fiber  toughness 

328 

Fiber  stiffness 

329 

Skewness 

-0.453  -0.704  -0.694 

-0.451  -0.737  -0.709 

0.221  0.392  0.369 

0.234  0.421  0.401 

0.273  0.494  0.474 

-0.396  -0.615  -0.622 

-0.212  -0.423  -0.425 

0.035  0.195  0.198 

0.117  0.298  0.302 

-0.444  -0.718  -0.691 

-0.207  -0.372  -0.341 

-0.197  -0.354  -0.327 

-0.098  0.118  0.091 

0.159  0.347  0.328 

-0.245  0.060  0.010 

-0.401  -0.367  -0.351 

-0.297  -0.578  -0.514 

0.118  -0.312  -0.243 

-0.307  -0.020  -0.052 

-0.129  0.311  0.239 

-0.090  0.337  0.273 

-0.363  -0.469  -0.445 

-0.264  -0.569  -0.488 

0.105  -0.265  -0.163 

-0.325  -0.184  -0.224 

0.440  0.126  0.164 

0.167  -0.326  -0.244 

-0.372  -0.371  -0.354 

-0.028  -0.227  -0.161 


0.580  0.565  0.167 

0.619  0.596  0.104 

-0.318  -0.300  0.021 

-0.314  -0.309  -0.026 

-0.391  -0.378  -0.018 

0.473  0.452  -0.004 

0.282  0.282  0.029 

-0.083  -0.104  -0.072 

-0.185  -0.194  -0.014 

0.636  0.615  0.102 

0.364  0.344  -0.021 

0.354  0.334  -0.019 

-0.190  -0.208  -0.424 

-0.423  -0.422  -0.457 

-0.087  -0.127  -0.474 

0.650  0.645  -0.311 

0.801  0.796  -0.003 

0.256  0.258  0.366 

0.226  0.223  -0.431 

-0.260  -0.264  -0.387 

-0.286  -0.293  -0.407 

0.728  0.733  -0.162 

0.829  0.823  0.065 

0.304  0.291  0.351 

0.304  0.329  -0.243 

-0.318  -0.323  0.621 

0.290  0.280  0.588 

0.643  0.647  -0.376 

0.268  0.262  -0.038 


301  UQL-W 

302  ML-W 

303  CV-W 

304  %  SF  <  3/8"-W 

305  %  SF  <  l/2"-W 


Tough- 
ness 

407 

Stiff- 
ness 

408 

CV- 
SBS 

409 

CV- 

SSBS 

410 

Yarn 
strength 
ratio 

411 

Yarn 
density 

412 

0.510 

0.393 

0.043 

-0.439 

0.446 

0.489 

0.503 

0.472 

-0.080 

-0.439 

0.483 

0.713 

-0.217 

-0.291 

0.173 

0.217 

-0.253 

-0.595 

-0.247 

-0.265 

0.151 

0.239 

-0.207 

-0.608 

-0.292 

-0.339 

0.151 

0.263 

-0.285 

-0.614 
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Table  4. — Simple  correlation  coefficients  of  roving-fiber  properties 
with  yarn  properties  and  r-rith  end  breakage — Continued 


Dependent  variable 


Tough- 

Stiff- 

cv- 

CV- 

Yarn 

Yarn 

Independent 

n£s  s 

TIGS  S 

SBS 

strength 
ratio 

Code 

A73T"*T  ph  1  P 

407 

408 

409 

410 

411 

41  9 

306 

UQL-N 

0.336 

0.416 

-0 

.044 

-0.402 

0.383 

0.692 

307 

ML-N 

0.227 

0.240 

-D 
— u 

r>97 

-0.315 

0.184 

0.582 

308 

%  SF  <  3/8"-N 

-0 . 118 

-0.050 

n 
— u 

.  uu  / 

0.192 

0.023 

-0.334 

o  u  J 

7  ^F  <   1/9 "—NT 

/o    or    ^    _L/  Z.  IN 

-0  1 

-0 . 174 

n 
u 

.  U  j  J 

0  999 

■  

-0  OR? 

-0  4Q0 

310 

OF-W  ~ 

0.516 

0.491 

n 

u 

n  aq 
.  uoy 

-0.441 

0.492 

0.664 

311 

CM-W 

0.250 

0.339 

-0 

.162 

-0.218 

0.288 

0.539 

312 

FU-W 

0.243 

0.329 

— u 

.  1  DO 

-0.212 

0.283 

0.513 

313 

Micronaire  reading 

-0.369 

0.068 

— u 

1  1  Q 

0.225 

-0.101 

0.351 

31  4 

£  -Lllt-tit-OO 

-0  ""4  3 

-0  113 

— u 

not; 

U  ■  JJU 

-0  337 

0 . 209 

315 

Maturity 

-0.335 

0.176 

n 
— u 

.100 

0.106 

0.058 

0.449 

316 

Tenacity,  0-ga.  S 

0.312 

0.822 

0 

.038 

-0.060 

0.453 

0.038 

317 

Tenacity,  l/8"-ga.  S 

0.582 

0.752 

n 

u 

-0.273 

0.513 

0.307 

318 

317/316 

0.377 

-0.006 

n 

•  U.LO 

-0.273 

0.109 

0.356 

31  9 
~j  J-  y 

J1U             .J  _L  / 

-0  OS 9 

D  SOP, 

u 

m  p. 

■  UiO 

n  UQ 

0  196 

-0 . 208 

320 

319/316 

-0.392 

0.013 

-0 

.021 

0.279 

-0.102 

-0.353 

321 

319/317 

-0.422 

-0.002 

-0 

.028 

0.310 

-0.117 

-0.364 

322 

Tenacity ,0-ga.  P 

0.448 

0.806 

-0 

.046 

-0.197 

0.453 

0.144 

323 

Tenacity,  1/8 "-ga.  P 

0.636 

0.738 

0 

.078 

-0.243 

0.540 

0.140 

32& 

323/322 

0.400 

0 . 043 

0 

.191 

-0 . 124 

0 . 217 

0.026 

325 

322  -  323 

0.106 

0 .476 

-0 

.144 

-0 . 124 

0. 123 

0.163 

326 

Fiber  elongation 

0.077 

-0.704 

-0 

.026 

0.050 

-0.214 

0.154 

327 

Fiber  toughness 

0.507 

-0.122 

-0 

.017 

-0.154 

0.182 

0.408 

328 

J-  1  U  C  1      O  Lll 

0.277 

0 . 870 

0 

.091 

-0 . 188 

0 . 401 

0. 030 

329 

kJ  ' —  W  1        O  O 

0 . 186 

0 . 263 

-0 

.089 

-0 . 085 

0 . 162 

0 .313 

Maximum 

Maximum 

Uniform. 

Uniform. 

Neps/gr . 

Yarn 

oFvCLll  111 

CV 

(LT) 

CV  (ST) 

of*  V£3T"T*1 

gr  3d.  s 

A  1  ^ 

41  4 

415 

416 

417 

418 

301 

UQL-W 

0.626 

-0.412 

-0 

.527 

-0.514 

0.124 

-0.122 

302 

ML-W 

0.658 

-0.341 

-0 

.758 

-0.733 

-0.374 

-0.547 

303 

CV-W 

-0.335 

0.068 

0 

.639 

0.601 

0.488 

0.708 

304 

%  SF  <  3/8"-W 

-0.333 

0.087 

0 

.624 

0.597 

0.488 

0.677 

305 

%  SF  <  l/2"-W 

-0.415 

0.101 

0 

.653 

0.634 

0.474 

0.696 

306 

UQL-N 

0.522 

-0.181 

-0 

.737 

-0.696 

-0.445 

-0.648 

307 

ML-N 

0.304 

-0.190 

-0 

.581 

-0.539 

-0.274 

-0.513 

308 

%  SF  <  3/8"-N 

-0.077 

0.144 

0 

.334 

0.294 

0.089 

0.3x8 

309 

%  SF  <  l/2"-N 

-0.198 

0.096 

0 

.477 

0.442 

0.265 

0.534 

310 

OF-W 

0.675 

-0.338 

-0 

.760 

-0.724 

-0.331 

-0.497 

T ab 1 e  4 . — Simple  correlation  coefficients  of  roving-fiber  properties 
with  yarn  properties  and  with  end  breakage — Continued 


Dependent  variable 


Maximum 

Maximum 

Uniform.  Uniform. 

Neps/gr. 

Yarn 

Independent 

skein  CSP 

skein  TM 

/-it  T       f-r  rp  \               /-it  T       /  prp  \ 

CV   (LT;       CV  (ST) 

of  yarn 

grade 

Code 

variable 

413 

lit 

415  416 

417 

418 

311 

CM-W 

0.376 

-0.084 

-0.629  -0.591 

-0.407 

-0.680 

312 

FU-W 

0.366 

-0. 074 

-0.616  -0.577 

-0.390 

-0.657 

313 

Micronaire  reading 

-0.133 

0.634 

-0.182  -0.190 

-0.767 

-0.685 

314 

Fineness 

0.685 

— U . Dl4 

-0.547 

315 

Maturity 

-0.027 

0.568 

-0.298  -0.319 

-0.821 

-0.636 

316 

Tenacity,  0~ga.  S 

0.654 

-0.043 

-0.276  -0.308 

-0.161 

-0.175 

317 

Tenacity,  l/8''-ga. 

S  0.808 

-0  371 

-0.365  -0.405 

-0.011 

-0.189 

318 

317/316 

0.261 

-0.415 

-0.130  -0.143 

0.182 

-0.036 

319 

316  -  317 

(J .  lib 

0.256 

— U . U / D          -U . Uob 

— U . Zlo 

-0.083 

320 

319/316 

-0.262 

0.433 

0.129  0.142 

-0.194 

0.039 

321 

319/317 

-0.289 

0.447 

0.151  0.167 

-0.200 

0.042 

322 

Tenacity,  0-ga.  P 

0.726 

-0.163 

-0.356  -0.389 

-0.092 

-0.149 

323 

Tenacity,  l/8"-ga. 

P  0.823 

-0.427 

-0.274  -0.298 

0.141 

-0.061 

324 

323/322 

0.296 

-0.460 

0.063  0.076 

0.378 

0.106 

325 

322  -  323 

0.313 

0.180 

-0.307  -0.342 

-0.291 

-0.191 

not 
jib 

£  1U  C  L      C±UlLgal  LULL 

-0. 331 

-0.218 

0.153  0.168 

0.192 

327 

Fiber  toughness 

n  0  9./, 

-0.488 

-0.147  -0.157 

0. 149 

r\  1 1  *7 
-U. 11/ 

328 

Fiber  stiffness 

0.654 

-0.064 

-0.257  -0.296 

-0.084 

-0.106 

329 

Skewness 

0.246 

-0.145 

-0.236  -0.231 

-0.189 

-0.347 

Skein 

Skein 

CSP  cv 

PCD  n\i 

Independent 

/in 

419 

CnHp  variable 

/.in 

301 

UQL-W 

0.064 

316 

Tenacity,  0-ga. 

S 

0.016 

302 

ML-W 

-0.077 

317 

Tenacity,  l/8"-g 

a. 

S 

0.016 

303 

CV-W 

0.210 

318 

317/316 

0.003 

3U4 

A  SF  <  3/8  -W 

0 . 186 

319 

316  -  317 

305 

%  SF  <  l/2"-W 

0.181 

320 

319/316 

-0.005 

306 

UQL-N 

-0.043 

321 

319/317 

-0.001 

307 

ML-N 

-0.017 

322 

Tenacity,  0-ga. 

P 

-0.044 

308 

%  SF  3/8"-N 

-0.026 

323 

Tenacity,  l/8"-g 

a. 

P 

0.058 

309 

%  SF  l/2"-N 

0.047 

324 

323/322 

0.146 

310 

OF-W 

-0.091 

325 

322  -  323 

-0.121 

311 

CM-W 

•  -0.211 

326 

Fiber  elongation 

-0.017 

312 

FU-W 

-0.213 

327 

Fiber  toughness 

-0.010 

313 

Micronaire  reading 

-0.135 

328 

Fiber  stiffness 

0.033 

314 

Fineness 

-0.093 

329 

Skewness 

-0.052 

3Q  5 

Maturity 

-0.201 

Table  5. —  Simple  correlation  coefficients  of  yarn  properties 


with  end  breakage  in  spinning 


Dependent  variable 

Independent   


Code       variable  401  402  403  404  405  406 


401 

EB-720  SH 

1.000 

0.570 

0. 

668 

-0.506 

-0 

490 

0.109 

402 

EB-AT  (VTM) 

1.000 

0. 

957 

-0.831 

-0. 

824 

-0.348 

403 

EB-AT   (4.2  TM) 

1 

000 

-0.779 

-0 

774 

-0.278 

404 

Skein  CSP 

1.000 

0. 

981 

0.206 

405 

SS  CSP 

1. 

000 

0.252 

406 

Yarn  elongation 

1.000 

407  4C£  409  410              411  412 

401  EB-720  SH  -0.312  -0.492  0.114  0.376  -0.470  -0.281 

402  EB-AT  (VTM)  -0.785  -0.543  0.019  0.599  -0.615  -0.476 

403  EB-AT  (4.2  TM)  -0.710  -0.538  0.003  0.584  -0.589  -0.493 

404  Skein  CSP  0.830  0.788  -0.036  -0.534           0.738  0.329 

405  SS  CSP  0.867  0.777  -0.008  -0.538           0.596  0.299 

406  Yarn  elongation  0.696  -0.402  0.038  -0.296  -0.012  0.099 

407  Yarn  toughness  1.000  0.363  0.004  -0.542           0.436  0.269 

408  Yarn  stiffness  1.000  -0.009  -0.318           0.563  0.208 

409  Skein  Strength  CV  1.000  0.022  -0.123  -0.186 

410  SS  Strength  CV  1.000  -0.363  -0.385 

411  Yarn  strength  ratio                                                                                1.000  0.324 

412  Yarn  density  1.000 


4 

13 

414 

415 

416 

417 

418 

401 

EB-720  SH 

-0. 

536 

0.096 

0 

561 

0.587 

0.393 

0.345 

402 

EB-AT  (VTM) 

-0. 

85  7 

0.598 

0 

727 

0.709 

0.055 

0.304 

403 

EB-AT   (4.2  TM 

-0. 

817 

0.516 

0 

762 

0.738 

0.116 

0.358 

404 

Skein  CSP 

0. 

984 

-0.625 

-0 

575 

-0.595 

0.046 

-0.140 

405 

SS  CSP 

0. 

970 

-0.624 

-0 

.548 

-0.570 

0.088 

-0.125 

406 

Yarn  elongation 

0. 

178 

-0.630 

-0 

133 

-0.113 

0.394 

0.128 

407 

Yarn  toughness 

0. 

805 

-0.790 

-0 

470 

-0.474 

0.260 

-0.030 

408 

Yarn  stiffness 

0. 

798 

-0.174 

-0 

419 

-0.457 

-0.148 

-0.191 

409 

Skein  strength  CV 

-0. 

022 

0.004 

0 

165 

0.219 

0.230 

0.055 

410 

SS  strength  CV 

-0. 

530 

0.516 

0 

610 

0.604 

-0.003 

0.163 

411 

Yarn  strength  ratio 

0. 

710 

-0.430 

-0 

509 

-0.514 

-0.109 

-0.149 

412 

Yarn  density 

0. 

396 

-0.213 

-0 

737 

-0.739 

-0.473 

-0.567 

413 

Maximum  skein  CSP 

1. 

000 

-0.593 

-0 

621 

-0.641 

-0.013 

-0.202 

414 

Maximum  skein  TM 

1.000 

0 

351 

0.318 

-0.459 

-0.191 

415 

Uniformity  CV  (LT) 

1 

000 

0.929 

0.429 

0.583 

20 


Table  5. — Simple  correlation  coefficients  of  yarn  properties 
with  end  breakage  in  spinning — Continued 


Dependent  variable 


Independent 

Code 

variable 

416 

417 

418 

416 

Uniformity  CV  (ST) 

1.000 

0.450 

0.555 

417 

Neps/gr.  of  yarn 

1.000 

0.690 

418 

Yarn  grade 

1.000 

419 

Skem  CSP  CV 

420 

Yarn  elongation  CV 

419 

420 

/AT 
401 

T7TJ     "7  0  A  CTJ 

hrS— /ZU  on 

n  n£A 

u .  UD  4 

U  •  3±  z 

/AO 

40z 

T7T3     AT  fT7rTTM\ 

n  mo 

U  .  D  1  D 

/AO 

40  J 

u .  uuz 

U  .  JtO 

404 

Skein  CSP 

-0.038 

-0.539 

405 

SS  CSP 

-0.020 

-0.543 

Yarn  elongation 

u .  U1U 

— u .  O  oU 

407 

Yarn  toughness 

A    AT  O 

—0 . u±z 

a  ton 

408 

Yarn  stiffness 

A  AO/, 

-0 .  0z4 

A  TOO 

— U . 1 JZ 

409 

Skein  strength  CV 

0.907 

-0.004 

410 

SS  strength  CV 

0.048 

0.512 

411 

Yarn  strength  ratio 

A    A  Q£ 
— U . UOD 

— U . JDO 

412 

Yarn  density 

A      T  A  O 

A     O  /  O 

—0. Z4 3 

413 

Maximum  skein  CSP 

-(J  .  U  J  J 

A     ^  /■  7 

— U  .  J  4  / 

414 

Maximum  skein  TM 

-0 .OOOz 

A     £  1  1 

0 .  oil 

415 

Uniformity  CV  (LT) 

0.191 

0.449 

416 

Uniformity  CV  (ST) 

0.239 

0.414 

417 

Neps/gr.  of  yarn 

0.243 

-0.145 

418 

Yarn  grade 

0.090 

0.056 

419 

Skein  CSP  CV 

1.000 

-0.010 

420 

Yarn  elongation  CV 

1.000 

21 
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